Abstract In a recent note (arXiv:1012.5069), the investigation performed by the present authors on the evolution of density fluctuations in an accelerated universe including matter creation was criticized. The criticism is based on the fact that the Newtonian background is not "accelerating", invalidating the conclusions of the linear analysis. We show that our linear equations describe adequately an accelerating universe in which the pressure associated to the creation process is constant, a model equivalent to the ΛCDM cosmology. Thus, our previous conclusions remain unchanged.
In a recent research note, Lima et al. [1] criticize a previous paper by the present authors [2] , hereafter RP10, who have discussed the possibility that the observed expansion of the universe is accelerated by a mechanism related to a continuous process of matter creation. This is not a new idea, since such a possibility was already invoked in the past but within a different context, by authors like Zeldovich [3] and Prigogine [4] .
Lima et al. [1] compare first both relativistic solutions derived from Einstein equations, detailed respectively in references [5] and [2] . It worth mentioning that both approaches, despite the fact that they differ on the the adopted ansatz defining the particle creation rate, are equivalent since the pressure associated to such a process is constant. In fact, in reference [5] the pressure associated to the creation process (of "cold" dark matter) is given by
where ρ is the energy density, Γ is the timescale of particle creation and H is the Hubble parameter. In a second step, those authors assume that the creation rate is proportional to the Hubble parameter, i.e.,
where α is a constant and ρ 0 is the present matter energy density. Clearly, from these relations, it results trivially that Pc = −αρ 0 or, in other words, the thermodynamic pressure associated to matter creation is constant. In the approach developed by the present authors [2] , the thermodynamic formalism developed in [4] was adopted. In this case, they obtained for the pressure associated to the creation process (of "cold" dark matter)
They considered the ansatz by the which the pressure related to the creation process is constant, namely, Pc = −λ, then one verifies trivially from eq. 3 that the particle creation rate is proportional to the Hubble parameter. Thus, in conclusion, the world models described either in reference [5] or in reference [2] are equivalent and behave like the "standard" ΛCDM cosmology. We emphasize this point and the reader should have in mind this aspect when we will discuss the criticism made by [1] on the linearized equations based on a Newtonian approach. Nevertheless, it worth mentioning here some important aspects already emphasized in our original paper [2] concerning conceptual differences between the "standard" (ΛCDM) and the continuous creation cosmologies. Firstly, the solution for the creation pressure expressed by eq. 3 assumes that the entropy per particle remains constant during the expansion and such a condition is not equivalent to an adiabatic expansion. In fact, there is a continuous production of entropy whose rate is equal to that of particle production, e.g.,
The second point concerns the future evolution of the universe since contrary what will occur in the standard model, the matter density doesn't go to zero but to a finite value, resulting from the equilibrium between expansion and production rates. Finally, in the continuous creation cosmology, the present matter density is equal to the critical value. This is an important point since it leads to an overestimate of the density of cluster of galaxies as it was shown by the present authors [2] . In the second part of their research note, Lima et al. [1] discuss the Newtonian approach of [2] , concluding that the "background" described by the "zero"-order equations is not accelerating, thus invalidating the conclusions of the linear analysis.
The Newtonian approach is valid only in the weak field limit, useful to describe the evolution of small density fluctuations and local velocity fields but clearly not adequate to describe the evolution of the scale factor as Lima et al. [1] tried to demonstrate. Certainly, we could have improved our Newtonian approach, introducing by hand a modification in the Gauss equation, since we know from General Relativity that pressure acts as a source of gravitation. In this case the original eq. 20 in reference [2] would have been written as
Since in our particular case P = Pc = −λ, the equation above can be recast as
indicating that an acceleration is possible if λ > mn. Since the second term on the right of eq 6 is constant, the system of linearized equations derived in reference [2] is not modified, describing correctly the evolution of the perturbations in an accelerating background. This is not an unexpected result, since it is well known from many text books that the cosmological constant does not appears explicitly in the linearized equations and the present model, with a constant creation pressure is formally equivalent to the ΛCDM model. In fact, the main difference between the linear analysis of [2] and that of [5] is that the former authors considered perturbations in the local creation rate driven by local variation in the expansion rate, an aspect not taken into account in the approach by Lima and collaborators.
